Markers of platelet apoptosis: methodology and applications.
Apoptosis, or programmed cell death, is a physiological mechanism that serves for controlled deletion of damaged cells. While long attributed exclusively to nucleated cells, over recent years it has been recognized that apoptosis also occurs in anucleate platelets. We describe here experiences of determining markers of apoptosis in human platelets treated in vitro with pro-apoptotic chemical and physical stimuli. These include depolarization of mitochondrial inner membrane, cytochrome c release, expression of pro-apoptotic and anti-apoptotic proteins of Bcl-2 family, activation of apoptosis executioner caspase-3, exposure of phosphatidylserine, platelet shrinkage, fragmentation to microparticles, blebbing and filopod extrusion on the platelet surface. These assays serve to characterize platelet apoptosis in different cellular compartments (mitochondria, cytosol and plasma membrane) and at the whole-cell level. Methods commonly employed in studies of platelet apoptosis markers include flow cytometry, Western blot analysis and electron microscopy. An integrated methodological approach, based on determination of different platelet apoptosis markers, represents a useful tool for examining platelet apoptosis in various physiological and pathological settings.